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A B S T R A C T

Purpose
To evaluate the efficacy and toxicity of weekly paclitaxel and gemcitabine in patients with
advanced transitional-cell carcinoma (TCC) of the urothelial tract.

Patients and Methods
Patients with advanced unresectable TCC were enrolled onto this multicenter, community-
based, phase II trial. Initially, patients were treated with paclitaxel 110 mg/m2 and gemcitabine
1,000 mg/m2 by intravenous infusion on days 1, 8, and 15 every 28 days. Patients who had an
objective response or stable disease continued treatment for a maximum of six courses.
Paclitaxel was decreased to 90 mg/m2 and gemcitabine was decreased to 800 mg/m2 for the last
12 patients because of a concerning incidence of pulmonary toxicity in the first 24 patients.

Results
Thirty-six patients were enrolled between September 1998 and March 2003. Twenty-four
patients received the higher doses of paclitaxel and gemcitabine, and 12 patients received
the lower doses. Twenty-five (69.4%) of 36 patients had major responses to treatment,
including 15 patients (41.7%) with complete responses. With a median follow-up time of
38.7 months, the median survival time was 15.8 months. Grade 3 and 4 toxicities included
granulocytopenia (36.1%), thrombocytopenia (8.3%), and neuropathy (16.7%). Five patients
(13.9%) had grades 3 to 5 pulmonary toxicity, and one patient had grade 2 pulmonary toxicity.

Conclusion
Weekly paclitaxel and gemcitabine is an active regimen in the treatment of patients with
advanced TCC. However, because of the high incidence of pulmonary toxicity associated
with this schedule of paclitaxel and gemcitabine, we recommend against the use of this
regimen in this patient population.

J Clin Oncol 23:1185-1191. © 2005 by American Society of Clinical Oncology

INTRODUCTION

Bladder cancer is the fourth most common
cancer in men and the ninth most com-
mon cancer in women. In the United States,
there are approximately 57,000 new cases of
bladder cancer per year, with over 12,000
patients succumbing to this disease.1 The
most frequent histologic type is transitional-
cell carcinoma (TCC). Although most patients
have localized disease at diagnosis and are

cured with definitive local therapies, the prog-
nosis of patients with metastatic TCC of the
urothelial tract is poor. With the advent of
platinum-based combination chemotherapy,
a median survival of approximately 12
months,2 with approximately 3.7% long-term
survivors,3 was observed with the combina-
tion of methotrexate, vinblastine, doxorubi-
cin, and cisplatin (MVAC). Compared with
cisplatin alone, the median survival of patients
who received MVAC was 8.2 months, with
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1.6% long-term survivors.3 In another randomized study,
MVAC was also shown to be superior to a combination of
cisplatin, cyclophosphamide, and doxorubicin, with higher
response rates and longer survivals.4 However, treatment with
MVAC is associated with substantial toxicity, including my-
elosuppression, mucositis, nephrotoxicity, and neuropathy.
Therapy-related mortality rates range from 2% to 4%.2,5 A
phase III study compared MVAC to cisplatin plus gemcitab-
ine, and there was a similar degree of efficacy.6 The toxicity
profiles of the regimens were different, with gemcitabine-
cisplatin producing more grades 3 and 4 anemia than MVAC
(27% v 18%, respectively) and more grades 3 and 4 thrombo-
cytopenia (57% v 21%, respectively). However, more MVAC-
treated patients, compared with patients treated with
gemcitabine-cisplatin, experienced grades 3 and 4 granulocy-
topenia (82% v 71%, respectively), neutropenic fever (14% v
2%, respectively), and mucositis (22% v 1%, respectively), and
MVAC-treated patients also had more hospital admissions.
The incidence of clinically significant nausea and vomiting was
similar. Thus, cisplatin toxicities are still problematic, and cis-
platin is not feasible for patients who are frail, have renal
insufficiency, and/or have other significant comorbidities.
Therefore, the development of more active and less toxic treat-
ment for advanced TCC is necessary.

Gemcitabine, an analog of cytarabine, is a pyrimidine
antimetabolite. Single-agent gemcitabine has demonstrated
an overall response rate of approximately 25%, including
some complete responses (CR), with minimal toxicity in
patients with advanced bladder cancer.7 Paclitaxel is a mi-
totic spindle poison that promotes microtubular aggrega-
tion and interferes with essential cellular functions such as
mitosis cell transport and cell motility. Single-agent pacli-
taxel was shown to have an overall response rate of 42% and
a CR rate of 27% in previously untreated bladder cancer,
making it one of the most active single agents in this dis-
ease.8 The majority of clinical experience with paclitaxel has
been obtained using a once every 3 weeks dosing schedule,
but weekly paclitaxel has also been explored.

Previous investigators conducted a phase I dose-
escalation trial evaluating weekly paclitaxel with gemcitab-
ine in patients with refractory solid tumors.9 The
recommended phase II dose was paclitaxel 110 mg/m2 and
gemcitabine 1,000 mg/m2. Given the fact that both pacli-
taxel and gemcitabine have single-agent activity in ad-
vanced TCC of the bladder, this phase II study was
performed to evaluate the efficacy and toxicity of this com-
bination in this patient population.

PATIENTS AND METHODS

Patients

Patient eligibility criteria included histologically confirmed
TCC of the urothelial tract, which was either metastatic or unre-
sectable. Patients were required to have clinically measurable dis-

ease and be at least 3 weeks from major surgery or radiotherapy
and have recovered from all toxicity. Patients were allowed to have
received either adjuvant or neoadjuvant chemotherapy provided
that the patient experienced a disease-free interval of at least 6
months. No prior therapy for metastatic disease was permitted. All
patients were required to have a Karnofsky performance score of
80 to 100, and organ function criteria included an absolute neu-
trophil count (ANC) of greater than 1.5 � 109/L, a platelet count
of greater than 100 � 109/L, a hemoglobin level of greater than 9
gm/dL, a serum creatinine of less than 1.5 mg/dL, transaminase
levels less than 2.0 � normal, and a serum total bilirubin of less
than 1.5 mg/dL. Patients with evidence of squamous cell or ade-
nocarcinoma histology with or without concomitant transitional-
cell histology were excluded from study. Additional exclusion
criteria were pregnancy, severe congestive heart failure, and prior
malignancy within 5 years. All patients gave written informed
consent before entering onto this clinical trial. This study was
approved by the Institutional Review Board at Indiana University
and the review boards of all other participating sites. The study was
conducted by the Hoosier Oncology Group.

Dosage and Administration

Paclitaxel 110 mg/m2 was administered intravenously over 1
hour on days 1, 8, and 15 of each 28-day cycle. Gemcitabine 1,000
mg/m2 was administered intravenously for 30 minutes on days 1,
8, and 15 of each 28-day cycle (after paclitaxel). All patients re-
ceived dexamethasone 20 mg orally or intravenously, diphenhy-
dramine 50 mg intravenously, and cimetidine 300 mg or
ranitidine 50 mg intravenously, 30 to 60 minutes before paclitaxel.
Therapy was continued for at least two courses unless there was
disease progression or dose-limiting toxicity. The paclitaxel and
gemcitabine doses were reduced to 90 and 800 mg/m2, respec-
tively, for the last 12 patients after significant pulmonary toxicity
was observed. All patients received the full dose of both drugs on
the first day of treatment. Subsequent dose modifications were
based on hematologic and nonhematologic toxicity. On days 8 and
15 of each cycle, full-dose paclitaxel and gemcitabine were admin-
istered if the patient had an ANC of more than 1.5 � 109/L and a
platelet count of more than 75 � 109/L. For patients with an ANC
of 1.0 to 1.49 � 109/L or a platelet count of 50 to 74.9 � 109/L,
paclitaxel and gemcitabine were reduced by 25%. For patients with
an ANC of 0.5 to 0.99 � 109/L or a platelet count of 25 to 49.9 �
109/L, a 50% dose reduction of paclitaxel and gemcitabine was
instituted, and for patients with an ANC of less than 0.5 � 109/L or
a platelet count of less than 25 � 109/L, the paclitaxel and gemcit-
abine doses were omitted. On the first day of each course, full doses
of both drugs were administered if the ANC was more than 1.5 �
109/L and the platelet count was more than 75 � 109/L. If counts
were below these levels, treatment was delayed for 1 week and then
administered at full doses if the counts had increased to an ANC of
more than 1.5 � 109/L and a platelet count of more than 75 �
109/L. The administration of a new cycle could have been delayed
up to 2 weeks to allow sufficient time for recovery. Any patient
with neutropenic fever, grade 4 granulocytopenia (ANC � 0.5 �
109/L) for over 5 days, or grade 4 thrombocytopenia received a
25% dose reduction of both agents with all subsequent cycles of
treatment. Patients who developed reversible grade 3 to 4 nonhe-
matologic toxicity had treatment held for 1 week or until the
toxicity improved to less than grade 2, and then these patients
received 50% of the dose of the offending agent(s). If there was no
toxicity � grade 2 after the dose reduction, the doses for the next
cycle were increased to 75% of the original doses. Any patient with
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ANC � 1.5 � 109/L and/or platelets � 75 � 109/L after a 2-week
delay or grade 2 or worse nonhematologic toxicity that persisted
beyond 2 weeks was removed from the study. Dose escalation was
not permitted.

Evaluation of Response

Disease re-evaluation was performed every two cycles. Pa-
tients who responded to therapy or had stable disease remained on
study until progression or a maximum of six cycles of therapy was
administered. CR was defined as the complete disappearance of all
objective evidence of disease for at least 1 month, and partial
response (PR) was defined as a decrease of 50% or more in the sum
of products of diameters of measurable lesions for at least 1
month. Stable disease was defined as a decrease of less than 50% or
increase of less than 25% in the sum of the products of diameters of
measurable lesions with no new lesions during study, and progres-
sive disease was defined as an increase of greater than 25% in the
sum of the products of diameters of measurable lesions or appear-
ance of new lesions during the study period. Patients were ob-
served for survival and disease progression every 2 months for the
first year, every 4 months for the second year, every 6 months for
the third and fourth years, and yearly thereafter until death.

Statistical Methods

The primary objective of this study was to determine the
efficacy of combining gemcitabine and paclitaxel. Specifically, a
response rate of 15% was to be considered low, whereas a response
rate of 35% or higher would be considered worthy of further
evaluation. Patient enrollment followed a two-stage sequential
design. If two or fewer responses were observed among the initial
16 qualified patients, further accrual was to be halted. If three or
more responses were observed, 20 more patients were to be en-
rolled. With this design, if the true response rate was 35% or
higher, then the chance of terminating the trial early was less than
5% and the overall chance of rejecting the treatment was only
9.7%. However, if the response rate was 15% or lower, then the
probability of early rejection was greater than 56% and the overall
probability of rejection was more than 93%. This design yielded a
power of 90.3 and a type I error of 7.3%.

The second objective of this study was to determine safety of
the proposed drug combination in this patient population. There-
fore, toxicity was continuously monitored, and an early stopping
rule was established if there was an excess of treatment-related
deaths or any grade 4 drug-related nonhematologic toxicities. The
study was to be stopped if more than four of 10, six of 20, or nine
of 30 patients experienced such toxicities. With this design, if the
true toxicity rate was 20%, then the chance of early termination
would be less than 12%. Conversely, if the toxicity rate was 40% or
higher, then the probability of early termination would be 87%.

All survival analyses were performed using the Kaplan-Meier
method. Comparison of response between visceral and locore-
gional disease was performed using Fisher’s exact test, and all
confidence intervals were determined by exact methods.

RESULTS

Patient Characteristics

Between September 1998 and March 2003, 36 patients
entered onto this phase II trial. The clinical characteristics
of all patients are listed in Table 1. Patient age ranged from 36

to 79 years (median age, 64.5 years). Twenty-three patients
(63.9%) were male, and 13 (36.1%) were female. Five patients
had prior adjuvant chemotherapy, which included carboplatin
and paclitaxel for one patient, MVAC for two patients, cispla-
tin, methotrexate, and vinblastine for one patient, and doxo-
rubicin with cyclophosphamide for one patient. Fifteen
patients had prior cystectomy. Twenty-one patients (58.3%)
had visceral (bone, liver, or lung) metastases, and the remain-
ing 15 patients (41.7%) had locoregional disease and/or dis-
ease confined to the lymph nodes. Median Karnofsky
performance score was 90% (range, 80% to 100%).

Treatment Administered

Thirty-three patients (92%) received at least two
courses of treatment. Of the three patients who received less
than two cycles of chemotherapy, two had rapid tumor pro-
gression, and one had severe toxicity. These three patients were
included in the denominator for calculation of response rates.
Patients received a median of five cycles (range, one to six
cycles), with 17 patients (47.2%) receiving six cycles of therapy.
The first 24 patients treated on study received a paclitaxel dose
of 110 mg/m2 and a gemcitabine dose of 1,000 mg/m2 on
days 1, 8, and 15 every 28 days. However, because of significant
pulmonary toxicities observed in three patients, the study was
amended (approved by the institutional review boards), and
the paclitaxel dose was reduced to 90 mg/m2, and the gemcit-
abine dose was reduced to 800 mg/m2 for the remaining 12
patients. The dose modification was empirical. It was first
noted that this patient population was older than those pa-
tients in the relapsed testicular cancer population10 who re-
ceived the same regimen but did not experience pulmonary
toxicity. Therefore, it was hypothesized that this population
had a slower clearance of both chemotherapeutic agents, as has
been described previously.11,12 Consequently it was postulated
that a lower dose would lessen drug exposure and prevent
the pulmonary toxicity. Furthermore, the significant activity
observed before the dose reduction encouraged further explo-
ration of this schedule, and it was thought that the lower dose

Table 1. Patient Characteristic (N � 36)

Characteristic

Patients

No. %

Age, years
Median 64.5
Range 36-79

Sex
Male 23 63.9
Female 13 36.1

Site of tumor
Locoregional/lymph nodes 15 41.7
Visceral (bone, lung, liver) metastases 21 58.3

Performance score
Median 90
Range 80-100
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would maintain the activity with less toxicity. A total of twenty-
six patients (72.2%) had at least one dose reduction during
treatment, and fifteen patients (41.7%) had a delay in treat-
ment because of toxicity.

Tumor Response

All of the 36 patients enrolled were evaluated for re-
sponse. Fifteen patients (41.7%; 95% CI, 25.5% to 59.2%)
had a CR, and 10 patients (27.8%; 95% CI, 14.2% to 45.2%)
had a PR, with an overall response rate of 69.4% (92.7% CI,
53.3% to 82.7%). An additional four patients had stable
disease. Of those who responded, the median duration of
response was 5.3 months (95% CI, 3.9 to 9.3 months), with
a median time to response of 1.9 months (95% CI, 1.7 to 3.1
months) and a median time to progression of 7.6 months
(95% CI, 5.7 to 11.6 months). The response rate was higher
(P � .01) for the 15 patients with locoregional or lymph
node disease (93.3%; 95% CI, 68.1% to 99.8%) than for
patients with visceral metastases (52.4%; 95% CI, 29.8% to
74.3%). Of the five patients who had prior adjuvant ther-
apy, three patients had CRs, and two had PRs.

Survival

With a median follow-up time of 38.7 months (95%
CI, 18.8 to 41.7 months), the median survival time was 15.8
months (95% CI, 9.4 to 22.5 months). Figure 1 illustrates
the overall survival. Median survival was 9.8 months (95%
CI, 5.2 to 16.1 months) for patients with visceral metastasis
and 20.0 months (95% CI, 12.8 to 37.1 months) for patients
with nonvisceral disease.

Adverse Events

Table 2 lists the common toxicities observed during
this study. As expected, the most common grade 3 and 4
toxicities were hematologic, with a 36.1% incidence of
grade 3 to 4 granulocytopenia and 8.3% incidence of grade
3 to 4 thrombocytopenia. There were no cases of neutro-

penic fever. Grade 3 to 4 neuropathy occurred in 16.7% of
the patients. In addition, six patients developed significant
pulmonary toxicities, with four patients experiencing tox-
icity before the amendment with the dose reduction. There
were two grade 5, two grade 4, one grade 3, and one grade 2
pulmonary toxicity. Three of these patients had a clinical
presentation similar to adult respiratory distress syndrome
(ARDS), as manifested by acute dyspnea, hypoxemia, and
diffuse bilateral pulmonary infiltrates; and the ARDS expe-
rienced by two of these patients occurred without an iden-
tifiable cause. These two patients had full recovery after
discontinuation of the treatment. No mechanical ventila-
tion was required during the acute phase. The other patient
had ARDS associated with sepsis without neutropenia and
died. There was one more patient who developed nonspe-
cific pulmonary infiltrates with mild dyspnea (grade 2 pul-
monary toxicity) that resulted in cessation of therapy after
five cycles. Two of these six events occurred after the dose
reduction of paclitaxel and gemcitabine. One patient had
grade 3 dyspnea and noncardiogenic pulmonary edema
that responded to high-dose dexamethasone and fully re-
covered. Another patient developed progressive pulmonary
fibrosis and died. Those pulmonary toxicities are listed in
Table 3. It did not appear that the pulmonary toxicity was
associated with prior chemotherapy because none of the
five patients who received adjuvant chemotherapy devel-
oped such toxicity.

DISCUSSION

Despite significant progress with combination chemother-
apy, advanced urothelial carcinoma remains a fatal disease
for the vast majority of patients with metastatic disease.
MVAC became the standard of care on the basis of random-
ized studies demonstrating a survival advantage comparedFig 1. Kaplan-Meier overall survival curve for all patients.

Table 2. Common Toxicities

Toxicity

Patients

No. %

Granulocytopenia
Grade 3 7 19.4
Grade 4 6 16.7

Neuropathy
Grade 3 4 11.1
Grade 4 2 5.6

Pulmonary
Grade 2 1 2.8
Grade 3 1 2.8
Grade 4 2 5.6
Grade 5 2 5.6

Thrombocytopenia
Grade 3 3 8.3
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with single-agent cisplatin and the combination of cyclo-
phosphamide, doxorubicin, and cisplatin.2,4 However, the
CR rate in multicenter trials has been low, and less than 5%
of patients remain disease free after 5 years.2-5 In addition,
the MVAC regimen has substantial toxicity and is not fea-
sible in patients with compromised renal function as a
result of the inclusion of cisplatin and methotrexate. There-
fore, regimens with better efficacy and reduced toxicity
are needed.

In this phase II study, we report the efficacy and toxicity
of a combination of weekly paclitaxel and gemcitabine in
the treatment of advanced urothelial cancer. An overall
response rate of 69.4% was observed, with a CR rate of
41.7%. The response rate in patients with regional disease
or metastases in lymph nodes was higher than the response
rate in patients with visceral metastasis (93.3% and 52.4%,
respectively). With a median follow-up time of 38.7
months, the median survival time was 15.8 months. Con-
sistent with previous reports, patients with visceral metas-
tasis fared worse, with a median survival of 9.8 months,
compared with a median survival of 20.0 months for pa-
tients with locoregional or lymph node only disease.13

The most frequent toxicity associated with this weekly
paclitaxel and gemcitabine regimen was myelosuppression,

which was easily managed and not associated with the clin-
ically significant event of neutropenic fevers. Of greater
concern was the fact that five patients developed grade 3 to
5 pulmonary toxicities. Serious and even fatal pulmonary
toxicity from treatment with gemcitabine has been previ-
ously reported.14-17 Patients usually present with a clinical
picture consistent with acute respiratory distress syndrome
with hypoxemia, pulmonary infiltrates, and no evidence of
left ventricular failure. The incidence of serious pulmonary
toxicity associated with gemcitabine-based therapy has
been reported through a retrospective review from two Eli
Lilly databases (Indianapolis, IN).18 On the basis of an
estimated 217,400 patients treated with commercial gem-
citabine worldwide, the crude incidences of dyspnea and
other severe pulmonary toxicity were 0.02% and 0.06%,
respectively. The authors concluded that severe pulmonary
toxicity associated with gemcitabine was uncommon. Both
interstitial and parenchymal pulmonary toxicity have also
been reported in association with paclitaxel.19,20 It is un-
clear whether the high incidence of pulmonary toxicity in
this study was specifically associated with the weekly dosing
regimen or the combination of paclitaxel and gemcitabine
in this older patient population. It is of note that this toxic-
ity was not observed with this same dosing regimen in a

Table 4. Summary of Phase II Trials of Regimens Combining Paclitaxel and Gemcitabine

Study Regimen
No. of

Patients
ORR
(%)

CR
(%)

Median
Survival
(months)

Pulmonary
Toxicity

No. %

Sternberg et al24 G, 2,500-3,000 mg/m2, D1; P 150 mg/m2, D1; Q 2 weeks 41 60 28 14.4 NR NR
Meluch et al25 G, 1,000 mg/m2, D1, 8, 15; P, 200 mg/m2, D1; Q 3 weeks 54 54 7 14.4 1 2
Kaufman et al26 G, 3,000 mg/m2, D1, 15; P, 150 mg/m2, D1; Q 4 weeks 37 29 8 NR NR NR
Bellmunt et al27 Cis, 70 mg/m2, D1; G, 1,000 mg/m2, D1, 8; P, 80 mg/m2,

D1, 8; Q 3 weeks
58 77 28 24� NR NR

Hussain et al28 Carbo, AUC 5, D1; G, 800 mg/m2, D1, 8; P, 200 mg/m2, D1;
Q 3 weeks

49 68 32 14.7 2 4

Current trial G, 800-1,000 mg/m2, D1, 8, 15; P, 90-110 mg/m2, D1, 8, 15;
Q 4 weeks

36 69 42 15.8 6 17

Abbreviations: G, gemcitabine; P, paclitaxel; Cis, cisplatin; Carbo, carboplatin; NR, not reported; Q, every; D, day; ORR, overall response rate; CR, complete
response; AUC, area under the curve.

�Median survival was reported for only the first 15 patients from the phase I component of the study.

Table 3. Summary of Pulmonary Toxicity

Event
Age

(years) Grade
Cycle
No. Management Outcome

ARDS 52 4 2 Discontinue treatment, no corticosteroids Full recovery
ARDS 67 4 4 Discontinue treatment, no corticosteroids Full recovery
ARDS with sepsis 65 5 5 Discontinue treatment, broad-spectrum antibiotics Death
Noncardiogenic pulmonary edema 60 3 3 Discontinue treatment, high-dose corticosteroids Full recovery
Pulmonary fibrosis 61 5 6 Discontinue treatment, no corticosteroids Death
Dyspnea 59 2 5 Discontinue treatment, no corticosteroids Full recovery

Abbreviation: ARDS, adult respiratory distress syndrome.
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study of patients with refractory testicular cancer.10 How-
ever, in another Hoosier Oncology Group study of this
dosing regimen of paclitaxel and gemcitabine in patients
with non–small-cell lung cancer, pulmonary toxicity was
observed in four of 42 patients, including one treatment-
related death.21 The cause of the apparent increase in pul-
monary toxicity is unknown, but interestingly, it was
reported in a gemcitabine and paclitaxel pharmacokinetic
study using a similar regimen that paclitaxel increased the
accumulation of gemcitabine triphosphate, the active me-
tabolite of gemcitabine.22 In this pharmacokinetic study,
paclitaxel was administered over 3 hours. Early administra-
tion of corticosteroids may be of clinical benefit in patients
treated with paclitaxel plus gemcitabine with new and un-
explained pulmonary infiltrates. The benefit of corticoste-
roids for gemcitabine-associated pulmonary toxicity has
been previously reported.23

Paclitaxel and gemcitabine have been combined in
other schedules and also evaluated in phase II trials for the
treatment of advanced bladder cancer (Table 4).24-28 None
of these other regimens had paclitaxel and gemcitabine
administered together on days 1, 8, and 15 every 28 days.
These two agents have also been used in combination with
platinums as triplets in advanced urothelial cancer. It is
difficult to compare across separate studies, but there

seemed to be a higher incidence of pulmonary toxicity in
our study, as well as higher CR and overall response rates.

In summary, the regimen of weekly paclitaxel and gem-
citabine administered together on days 1, 8, and 15 every 28
days has significant activity. However, the apparent benefit of
substituting cisplatin and avoiding its associated nausea, vom-
iting, and nephrotoxicity is offset by the significant pulmonary
toxicity observed with this dosing schedule in this patient pop-
ulation. Because of the high incidence of pulmonary toxicity
associated with this regimen, we recommend against the use of
this regimen in this patient population.
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